The present investigation was carried out to identify eleven sesame lines during two successive seasons (2016 and 2017). The phenotypic variance (σ 2 ᵖ ) was greater than the corresponding variance for all studied traits except capsule thickness. The genotypic variance and phenotypic variance values for number of capsules/plant and oil yield/fad., were high over the two years. High broad-sense heritability accompanied with high genetic advance was recorded for No. of branches/ plant, seed yield/plant and seed yield/fad. Five SSR primers were used for fingerprinting of the eleven sesame genotypes generated 19 bands, 10 of them were polymorphic with 53% polymorphism, N.A 554 produced one band negative marker in primer SSR1. Line 59-3-1 produced two band markers, one of them negative marker in primer SSR1 and the other positive marker in primer SSR5, while Line 82-7 produced one band positive marker in primer SSR5.
INTRODUCTION
Sesame (Sesamum indicum L.) is important oil seeds crops and is widely cultivated in Africa and Asia. It is the queen of high quality vegatable oils for human consumption as it contains high levels unsaturated fatty acids and antioxidants e.g. sesamol, sesamin, sesamolin and sesaminor (Nupur et al., 2010) . The genetic divesity have been mainly depended on agro-morphological traits and present of the gentic variability in gene pool to improve yield and yield contributing traits. The effectiveness of selection depends on genetic variabilty, heritability of traits and nuture of gene action. Genetic diversity parameters in sesame were studied by many sesame investigators i.e. indicated that among the thirteen traits studied, seed yield was higher in genotypic coefficient of variability (GCV), followed by nodes/main stem, meanwhile, seed weight exhibited lower estimates of GCV. Number of breanches/plant registered the highest PCV, while seed weight was the lowest in respect to PCV. The difference between the PCV and PGC values for nodes/main stem was high indicating the influence of environment on these traits. However, the narredge difference between the PCV and GCV values for other traits, indicating minimum effect of environment. High genotypic coefficient of variability and phenotypic coefficient of variability were observed for number of branches/plant, number of capsules/plant, and seed yield/plant. Meanwhile, high heritability with high genetic advance as percent of mean were observated in number of branches/plant, number of capsules/plant and seed yield/plant (Revathi et al., 2012) . Simple sequence repeats are widely used in plant molecular genome coverage Powell et al. (1996) showed that SSR marker development in sesame are limited and most work involved the development of genie SSRs from expressed sequence tag (EST), compared to more than 1000 SSR loci mapped in other oil seed crops like soybean as revealed EST SSR along with primer sequence information from 16.619 EST mined from genbank. The recent advances madein the development of molecular tools in sesame are encouraging, however to make use of a high density molecular linkage map, the member of available SSR markers is further research efforts are needed to develop sesame-specific markers in abundance to make use of the variability present in the sesame germplasm. There for SSR markers would be one of the useful molecular markers in sesame genetic diversity analyses and in marker assisted breeding program, Zhang et al. (2010) and Surapaneni et al. (2014) reported that SSR markers are appropriate for evaluation of genetic diversities in sesame and also concluded that extensive genetic divergence existed among indigenous and exotic collections of sesame. Park et al. (2013) reported that 41 genotype specific alleles were identified for 12 of 14 SSR markers. The objectives of the present study was to study the phenotypic variability, sesame seed quality by using some vigor and viability tests and to determine the major chemical composition of seed and fatty acid composition of oil. Also to estimate the genetic purity of ten promising sesame lines and commercial cultivar, in order to obtain reliable information for recommending desired genotypes and making decisions concerning the proper breeding method for improving yield and yield components.
MATERIALS AND METHODS

Field Trail
The materials under study consisted of commercial sesame cultivar Shandwell 3 and ten sesame genotypes namely, N.A 554 , Line 59-3-1, Line 88-2, Line 89-26, Line 106-2, Line 82-7, Line 111-8, N.A 542 , N.A 558 , and N.A 432. The pedigree of these genotypes is shown in Table 1 . The experiments were carried out during the summer seasons of 2016 and 2017 at Giza Research Station (ARC), Egypt. The expirement was laid out using randomized complete block design with three replications. Each entry was grown in a plot consisting of four redges, 4 meters long, distance between redges was 50 cm and distance between plants within the redge was 20 cm, with one plant left per hill after thining. The culture practices were done according to recmmended methods. The observations were recorded on ten randomely selected plants per plot for the following agronomic characters:
Morphological Traits
The following morphological traits were measured based on individual plants i.e. plant height (cm), lenght of fruting zone (cm), number of branches/plant, number of nodes /plant, internode length (cm), stem thicknes (cm), number of capsules/plant, capsule lenght (cm) and capsule thicknes (cm).
Yield parameters
At harvest, seed yield/plant (g), seed index (g), seed yield/fad., (ard) and oil yield/fad., (kg) were determined.
Laboratory Tests Germination test
Normal seedlings were counted acorrding to the international rules of ISTA (1993). Germination percentage was calculated using the formula by Krishnasamy and Seshu (1990).
Seedling evaluation
Normal seedlings were used for seedling evaluation according to the rules of the Assocition of Offecial Seed Analysis (AOSA, 1983). Seedling, shoot and root lenght were measured after six days of germination test. The shoots and roots were also dried at 70°C for 72 hr. Seedling vigor index was calculated according to formula describe by ISTA (1985).
Chemical composition
Sampels of about 50 g air dried seeds of eash genotype were rondomly chosen from three replications and fine ground for estimating chemical composition. Total nitrogen was determined using kjeldhel method AOAC (2000).
Stastical Analysis
Analysis of variance was calculated for data according to Mather and Jinks (1982) . According to homogenity test, the results of 2016 and 2017 did not differ significant, so the combined analyses of the two seasons were conducted. The phenotypic and genotypic variances and their coffecients of variation and 
Molecular Markers
SSR-PCR analyses
Five SSR primers were used to evaluate the eleven sesame genotypes as shown in Table 2 .
DNA extraction
For genomic DNA isolation, seeds of each of the sesame genotypes were germinated and gredgen to the four-leaf stage. The seedlings were used for DNA extraction by DNeasy plant minikit (Quigen Inc., Cat.no. 69104, and USA). The DNA concentration of the final samples was measured by ultraviolet (UV) spectrophotometer at 260nm. The integrity of the DNA was checked out by electrophoresis in a 2% agarose gel in TAE buffer.
Polymerase chain reaction (PCR) conditions
DNA amplification was carried out in PCR tubes containing 25 µl reaction mixture, having 1 µl template DNA, 1 µl SSR primer, 15 µl of add H 2 O and 7 µl PCR mix. Amplification was carried out in a PTC-200 thermal cycler (MJ Research, Watertown, USA) programmed as follows: The temperature profile consisted of an initial denaturation step of DNA at 94°C for 2 min., Reverse 5'GCC CTG ATG ATA AAG CCA 3'
followed by 35 cycles: 94°C for 45 sec., 57-65°C for 1 min, and 72°C for 1 min 30 sec. Annealing temperatures were optimized individually for each SSR (listed in Table 2 ). After the final cycle, samples were incubated at 72°C for 10 min., to ensure complete extension.
Gel electrophoresis
Gel electrophoresis was applied according to 
Data Analysis
The data of PCR systems were analyzed to detect the similarity matrices using Gel/works 1D-advanced software UVP-England program. The relationships among different eight genotypes as reveled by dendrograms resolved using SPSS Windows (Version 16) program were estimated. Possible molecular markers for different qualitative and quantitative characteristics were detected for subsequent linkage and genome analyses.
RESULTS AND DISCUSSION
Agronomic Traits
Results given in Table 3 
Yield and Yield Attributes
Results presented in Table 4 shows mean performance and range for yield traits i.e. seed yield/plant, seed index, seed yield/fad., and oil yield/fad., of eleven sesame genotypes over two years. It was obvious that the range for seed yield/plant was from 18.97 to 43.42g .N.A 558 recorded the highest yield (43.42g) followed by line 89-26 (37.63g). They were highly significantly higher yieling than the commercial cultivar Shandawell 3 by 112.5% and 84.19%, respectively. Significant and differences has been registered in seed index among eleven sesame genotypes over the two years (Table 4) , N.A 558 had the heaviest value of seed index (4.84 g), meanwhile, shandwell 3 recoded the lowest (3.47g) seed index. Regarding seed yield/ fad., the maximum seed yield/fad., was obtained from Line 89-26 (9.71 ard/fad.) followed by N.A 558 (9.29 ard/fad.). Both genotypes were higher than commercial cultivar shandwell 3 (5.36 ard/fad.) over the two years by 1.7 and 1.6 respectively. Five genotypes i.e. Line 88-2, Line 89-26, Line 82-7, N.A 558 and N.A 432 were higher than mean value 23.8%, 33.1%, 9.7%, 27.3% and 14.7%, respectively. Also, Table 4 show significant differences in oil yield/fad., among eleven sesame genotypes over two years. N.A 558 recorded the greatest value of oil yield/fad., (717.7 kg), while N.A 542 was the lowest oil yield/fad., (293.8 kg).
Germination traits
Mean performance in standared germination (%), seedling lenght, redical lenght, shoot length, seedling vigor and seedling dry weight are presented in Table 5 . Standared germination percentage of seeds had significant differences among the studied genotypes. The line 106-2 recorded the highest value of germination (97.7%) with no significant difference with N.A 542 , N.A 558 , Line 88-2, Line 111-8 and Line 89-26. Meanwhile, the lowest germination percentage was 93.7% in NA 558 without significant differenc with Shandawell 3. Seedling length significantly varied across the two years. It ranged from 7.33 to 9.6 cm with a mean of 8.42 cm. The genotype NA 554 gave the highest value of seedling length. Range for radical length was from 4.54 to 6.34 with a mean of 5.47 cm. The longest radical length was observed from NA 554 followed by NA 558 , while, Line 106-2 had the shortest one. Shoot length varied from 2.75 to 3.38 cm across the two years. Line 82-7 was the longest shoot length (3.38), whereas, Shandawell 3 was the shortest length (2.75 cm). N.A 554 recorded the highest seedling vigor (914.7) followed by NA 432 (909.4) with no significant differences between them, meanwhile, Shandawell 3 had the lowest seedling vigor (713.8). Line106-2 followed by NA 559 had significantly highest seedling dry weight over two seasons. Othewise, Line 82-7 recorded the lowest seedling dry weight. Table 6 illustrates that chemical composition of eleven sesame seeds genotypes was significantly affected by genetic makeup. Range for crude oil was 49.15-54.53%. NA 554 followed by Shandwell 3 had the greatest crude oil value, while, NA 542 produced the lowest crude oil (49.15) across the two years. The crude protein ranged between (21.68%) for Line 106-2 to (25.78%) for NA 542 with a mean of 23.23%. With respect to total carbohydrates, it ranged from 11.20% to 13.10%, Line 89-26 had the highest value being (13.10%), while, NA 554 and NA 432 had the lowest value 11.2% and 11.21%, respectively.
Chemical composition
Results in
Genetic parameters
Component of genetic variance (σ 2 ᶢ ), phenotypic variance (σ 2 ᵖ ) and environmental variance (σ 2 ₑ), genetic variability (genotypic (GVC) and phenotypic (PCV) coefficient of variability, broad sense heritability, expected genetic advance (GC) and expected genetic advance under 5% selection intensity as percentage of the general mean (GS%) for yield and some agronomic traits of eleven sesame genotypes are presented in Table 7 . The phenotypic variance (σ The phenotypic coefficient of variance (PCV) was greater than genotypic coefficient of variance (GCV) for all traits, indicating the influence of this trait by environmental modifications and the lower scope of improving these traits through selection. Number of capsules/plant and oil yield/fad., exhibited high estimates of GCV and PCV. The GCV for number of capsules/plant and oil yield/fad., were 43.4 and 579.57, suggesting wide spectrum of genotypic variation for these traits. The GCV and PCV were nearly equal for stem thickness, capsule length, capsule thickness, seed index and seed yield/fad., indicating that negliable influence of environment and improving such traits by selection will be effective. Meanwhile, low magnitude GCV and PCV were observed for number of branches/plant, number of nods/plant, internod length, stem thickness, capsule length, capsule thickness, seed index and seed yield/fad., suggesting minimal influence of environment on the expression of the traits so that it is easy to improve the previous traits based on the phenotypes. Besides traits such as, plant height, length of fruiting zone and seed yield/plant, they exhibited moderate estimates of PCV and GCV. These results are in harmony with those obtained by estimates coupled with the genetic advance would be more useful than heritability alone, because the estimates of heritability (broad sense) alone is not very much useful in predicting effect for selecting best genotypes because it includes both additive as well as non-additive gene effects. A high genetic advance occurs only due to additive gene action (Panse, 1957) .
High broad-sense heritability accompanied with high genetic advance was recorded for No. of branches/plant, seed yield/plant and seedyield/ fad., indicated leser influence of environment in expression of these traits. The high heritability associated with low genetic advance expressed as percentage of mean were shown in plant height, length of fruiting zone, No. of nods/ plant, internod length, stem thickness, No. of capsule/plant, capsule length, seed index and oil yield/plant, suggested that these traits were controlled by high genotype environment interaction. In such situation, selection would not be rewording. Phenotypic coefficient variation (PCV) values were higher than genotypic coefficient of variation values for standard germination (%), seedling length, radical length, seedling vigor, seedling dry weight and crude protein (%) indicating sensitivity of most of these traits to environmental modification and the lower scope of improving them through selection. On the other hand, the values of GCV were higher than values of PCV for shoot length, crude oil (%) and total carbohydrate, indicating that those traits were not affected by environmental conditions. Broad sense heritability was high for all studied traits. The expected genetic advance ranged from 2.28% for standard germination to 22.31% for seedling dry weight. 
Molecular Marker Combined Analyses for Eleven Sesame Genotypes
In the present study five primers of SSR were selected to recognize between eleven genotypes of sesame. These primers produce multiple bands, which ranged between seven bands for primer SSR 5, to two bands for primer SSR2 and SSR3. The total number of bands was 19, 10 of them were polymorphic (53% polymorphism). The highest level of polymorphism was observed in primer SSR1 which showed 80% polymorphism, while the lowest of polymorphism was 0% polymorphism in primer SSR2 and SSR3 as show in Table 9 and Fig. 1 . Primer SSR1 produced 5 bands, 4 of them were polymorphic (80% polymorphism). This primer SSR1 produced negative makers in two different genotypes, NA 554 and Line 59-3-1. Primer SSR 2 generated 2 bands with 0% polymorphism, also SSR3 gave the same results. Primer SSR 4 revealed 3 bands one of them was polymorphic with (33% polymorphism). Primer SSR5 showed 7 bands, 5 of them were polymorphic (71% polymorphism). This primer (SSR5) produced two makers for two different genotypes Line 59-3-1and Line 82-7.
SSR markers can produce different markers at different three genotypes from eleven genotypes under study, two of them were positive bands and two of them were negative bands. NA 554 showed one negative band marker in primer SSR 1 at molecular weight (MW) 295bp, also Line 59-3-1produced one negative marker in the same primer SSR 1 at MW 165 bp, while Line 59-3-1 produced one positive marker in primer SSR 5 at WM 180 bp. Line 82-7 showed one band positive marker in primer SSR 5 at MW 120 bp. Also Line 106-2 and Line82-7 produced one positive band in MW at 120 bp in primer SSR 1, in the same way the N.A 554 and Line 59-3-1 produced one positive band at MW 435 bp in primer SSR 5. Wu et al. (2014) suggested that domestication along with advanced plant breeding techniques have likely narredgeed the genetic basis of cultivated sesame. Mange newly developed sesame varieties were bred with a few number of landrace in their pedigree. The genetic variation in sesame was consequently reduced by genetic drift and selection characterization of genetic diversity of available landraces especially the indigenous and exotic collection by molecular markers is of 
Combined Analysis for Eleven Sesame Genotypes
Similarity index and dendrogram across the eleven sesame genotypes under investigation based on SSR analyses are shown in Table 10 and Fig. 2 . The comparison revealed that the most closely related genotypes were Shandwell 3/ Line88-2, Shandwell 3/ Line111-8, Shandwell 3/NA 542 , Line 88-2/Line111-8, Line 88-2/ NA 542 and Line 111-8/ NA 542 (similarity matrix of 1).
The lowest relationships were recorded for genotype Shandwell 3/Line59-3-1, NA 542 /Line 59-3-1, Line59-3-1/Line111-2 and Line59-3-1/NA 542 (similarity matrix of 0.786). Genomic SSR and expressed sequence tag (EST)-SSR, which are considered complementary to plant genome mapping, have been reported in several primary oil crops such as peanut (Hopkins et  al., 1999) and soybean (Akkaya et al., 1992) few EST-SSR were developed and used to detect genetic diversity for sesame germplasm , however their use is limited due to relatively low polymorphism and high possibility of no gene rich rejoins in the genome. In contrast, genomic SSR are highly polymorphic and tend to be widely distributed throughout the genome resulting in more accurate detection of genetic diversity. 
